Redox properties and active center of phototrophic bacteria hydrogenases.
It is shown that the activity of phototrophic bacteria hydrogenases depends on the redox potential (Eh) of the medium. Hydrogenase from the purple sulfur bacterium Thiocapsa roseopersicina strain BBS reversibly activates H2 at Eh less than -290 mV (pH 7.0). When Eh is increased from -290 to -170 mV, the enzyme is converted into an inactive form which is accompanied by one-electron oxidation of its Fe-S cluster. In contrast, the hydrogenases of the purple nonsulfur bacterium Rhodobacter capsulatus B10 and the green sulfur bacterium Chlorobium limicola forma thiosulfatophilum exhibit maximum activity at Eh greater than -300 mV, favourable only for H2 uptake. When Eh decreases the activities of these enzymes drop dramatically; this accounts for their unidirectional effect directed mainly towards H2 uptake. Such dependence on Eh of activity of hydrogenases from these bacteria correlates with their physiological function in the metabolism of phototrophic bacteria, i.e. with the catalysis of the H2 uptake reaction. Hydrogenases from purple bacteria contain nickel and a single Fe-S cluster. Metal chelators do not affect the activity of these enzymes, which indicates that iron and nickel are tightly bound to the apoprotein. Sulfhydryl compounds irreversibly inactivate T. roseopersicina hydrogenase by 30-40% in the presence of sulfide. Acetylene and carbon monoxide are reversible inhibitors of the enzyme. EPR and inhibitory analysis indicate a direct interaction of H2 with the nickel ion in the active center of the T. roseopersicina hydrogenase.